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DETAILED ACTION 
Claim Objections 

1 . Claim 1 1 is objected to because of the following informalities: Claim 1 1 , line 4, wtih'' 
should be changed to ''with'\ 

Appropriate correction is required. 

2. Claims 1,15, 29, and 43 recite the limitation "the first image" in the last line of the 
claims. There is insufficient antecedent basis for this limitation in the claims. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter or 
any new and useful improvement thereof, may obtain a patent therefore, subject to the conditions and 
requirements of this title. 

Claims 1-46 are rejected under 35 U.S.C. 101 because the claimed invention is directed 
to non-statutory subject matter. 

Claim 1 fails to provide a practical application that produces a useful, concrete and tangible 
result. Claim 1 only appears to produce a tangible result under a condition when data 
corresponding to the second data is stored in the second image. Under all other conditions, i.e. 
when data corresponding to the second data is not stored in the second image; no result is 
produced, only a determination which is neither applied in a practical application nor made 
available for use occurs. 
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Claim 29 is an apparatus claim, and claim 43 is a data storage system claim that perform 
the method of claim 1, and have the same type of issues as claim 1, therefore, are rejected under 
similar rationale. 

Claim 15 has the same type of issues as claims 1, 29, 43, therefore, is rejected under 
similar rationale. In addition, the specification, paragraph [0026], defines "a machine-readable 
medium" as including both storage media (i.e., memory) and communication media (i.e., carrier 
waves, signals). A machine-readable medium including carrier waves, or signals, is non- 
statutory subject matter as set forth in MPEP 2106 (IV)(B)(2)(a). As such, claim 15 is not 
limited to tangible embodiments, the claim is not limited to statutory subject matter and is 
therefore non-statutory. 

Claims 2-14, 15-28, 30-42, 44-46 are dependent upon claims 1,15, 29, 43, respectively, 
suffer from deficiencies similar to their respective base claim, and therefore are likewise 
rejected. 

Claim Rejections - 35 USC § 102 
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless: 
(e) the invention was described in 

(1) an application for patent, published under section 122(b), by another filed in the United States before 
the invention by the applicant for patent or 

(2) a patent granted on an application for patent by another filed in the United States before the invention 
by the applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States only 
if the international application designated the United States and was published under Article 21(2) of such 
treaty in the English language. 
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5. Claims 1-2, 4-7, 9-11, 13-16, 18-21, 23-25, 27-30, 32-35, 37-39, 41-46 are rejected under 
35 U.S.C. 102(e) as being anticipated by Ito et aL (US Patent No. 7,031,986). 

Ito anticipated independent claims 1,15, 29, 43 by the following: 

As to claims 1,15, 29, 43, Ito teaches a method for preserving data in a data storage 
system, the method comprising: 

receiving a command (i.e. The database management system 31 commands the database 
system 10 to temporarily stop the operation of its I/O controller, col. 4, lines 33-38) to preserve 
data in the data storage system (i.e. to maintain the consistency between administrative data and 
main data, col. 4, lines 39-47), (col. 4, lines 29-53); 

executing, for a first data, a first input/output (I/O) process directed to a first storage 
volume (i.e. storage devices 1 lb and 1 Id, Figs. 5A-5B), wherein the first I/O process (i.e. the 
operation of its I/O controller, col. 4, lines 33-38) begins at a first time which is prior to 
receiving the command (col. 4, lines 29-53); 

creating a data structure (i.e. before-image log which is stored in the storage device 1 la 
as part of the administrative data, col. 5, lines 66-67), in response to the command, for at least a 
second image which corresponds to a second storage volume (i.e. storage devices 1 la and 1 Ic, 
Figs. 5A-5B), (col. 5, lines 1 1-26; col. 5, line 52 to col. 6, line 9); 

writing a second data directed to the first storage volimie (i.e. there may have been some 
active transactions when the storage devices 1 lb and 1 Id were detached, col. 5, lines 21-22) as 
part of a second I/O process which begins after the first time (col. 5, lines 1 1-26; col. 5, line 52 to 
col. 6, line 9); and 
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determining from the data structure whether data corresponding to the second data is 
stored in the second image (i.e. a before image, col. 6, lines 56-59) and if it is (i.e. scans the 
after-image, col. 7, lines 1-7), modifying the data structure to indicate that the second data is not 
stored in the second image (i.e. discarded, col. 6, lines 56-59) and storing the second data in the 
first image (i.e. the after-image, col. 7, lines 1-7), (col. 6, line 42 to col. 7, line 29). 

As to claims 2, 16, 30, Ito teaches the first storage volume (i.e. storage devices lib and 
1 Id, Figs. 5A-5B) is a first virtual logical unit (VLUN) and the second storage (i.e. storage 
devices 1 la and 1 Ic, Figs. 5A-5B) volume is a second VLUN (col. 4, lines 29-53). 

As to claims 4, 18, 32, Ito teaches acquiring a lock from a lock mechanism (i.e. to 
temporarily stop the operation of its I/O controller, col. 4, lines 33-39) before modifying the data 
structure to indicate that the second data is not stored in the second image; and releasing the lock 
(i.e. to resume the operation of its I/O controller, col. 4, lines 48-53) after storing the second data 
in the first image (col. 4, lines 29-53). 

As to claims 5, 19, 33, Ito teaches the lock mechanism is maintained independent to the 
first and the second storage images (i.e. further database transactions are directed only to the first 
set of storage devices 1 la and 1 Ic, col. 4, lines 48-53). 

As to claims 6, 20, 34, Ito teaches receiving a third data being written to a data block of 
the second storage volume; updating the data structure to indicate the data block is stored on the 
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second storage image; and writing the third data to the data block on the second image (i.e. the 
automatic recovery mechanism copies data from the backup storage device 1 Id to the working 
storage device 1 Ic, col. 8, lines 50-65). 

As to claims 7, 21, 35, Ito teaches updating comprises: determining whether the data 
block is stored on the first storage image (i.e. If a failure occurs in the working storage device 
1 Ic, col. 8, lines 59-60); and updating the data structure to indicate the data block is stored on the 
second storage image, if the data block is stored on the first image (i.e. the automatic recovery 
mechanism copies data from the backup storage device lid to the working storage device 11c, 
col. 8, lines 50-65). 

As to claims 9, 23, 37, Ito teaches acquiring a lock from a lock mechanism before the 
updating (i.e. to temporarily stop the operation of its I/O controller, col. 4, lines 33-39); and 
releasing the lock after the writing (i.e. to resume the operation of its I/O controller, col. 4, lines 
48-53) (col. 9, lines 35-43). 

As to claims 10, 24, 38, Ito teaches the lock mechanism is maintained independent to the 
first and the second storage images (i.e. fiirther database transactions are directed only to the first 
set of storage devices 11a and 1 Ic, col. 4, lines 48-53). 

As to claims 11, 25, 39, Ito teaches receiving a request to read from a data block on the 
second storage volume; determining whether the data block is stored in the first image or the 
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second image, based the data stnicture associated with the second storage image; reading the 
data block from the first image if the data block is stored in the first image; and reading the data 
block from the second image if the data block is stored in the second image (i.e. It is assumed 
that the working disk #1 encounters a failure at time t3. Then, at time t4, the system attempts to 
restore the lost data records of the disk #1 by using the backup records in the disk #2, col. 8, lines 
15-18) (col. 8, lines 1-26). 

As to claims 13, 27, 41, Ito teaches acquiring a lock from a lock mechanism before the 
determining (i.e. to temporarily stop the operation of its I/O controller, col. 4, lines 33-39); and 
releasing the lock after the reading (i.e. to resume the operation of its I/O controller, col. 4, lines 
48-53) (col. 9, lines 35-43). 

As to claims 14, 28, 42, Ito teaches the lock mechanism is maintained independent to the 
first and the second storage images (i.e. fiirther database transactions are directed only to the first 
set of storage devices 1 la and 11c, col. 4, lines 48-53). 

As to claims 44, 45, 46, Ito teaches the second I/O process is capable of accessing the 
same data, via the second storage volume, as the first I/O process (i.e. the records stored in one 
database storage subsystem is always an exact copy of the other's, col. 3, lines 1-3). 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (£) or (g) prior art under 35 U.S.C. 103(a). 

7. Claims 3, 8, 12, 17, 22, 26, 31, 36, 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ito et al. (US Patent No. 7,031,986), as applied to claims above, in view of 
Innan et al. (US Patent No. 7,013,317). 

As to claims 3, 17, 31, Ito does not expressly teach examining a lookup table to 
determine whether there is an entry associated with a data block for the second data, the lookup 
table being associated with the second storage image; and deleting the entry associated with the 
data block if the entry exists. 

Irman teaches a backup and storage system which has a method for managing first and 
second storage devices structuring a mirrored pair using first and second update-management 
tables; the first and second update-management tables corresponding respectively to the first and 
second storage devices and respectively indicating any update to each of the data blocks of the 



respective first and second storage devices, col. 2, lines 10-24, Figs. 1, 2). 
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It would have been obvious to one of ordinary skill of the art having the teaching of Ito 
and Innan at the time the invention was made to modify the system of Ito to include examining a 
lookup table to determine whether there is an entry associated with a data block for the second 
data, the lookup table being associated with the second storage image; and deleting the entry 
associated with the data block if the entry exists, as taught by Innan. One of ordinary skill in the 
art would be motivated to make this combination in order to manage a process of updating of 
data stored respectively in the data blocks of the first and second storage pair in view of Innan, as 
doing so would give the added benefit of efficiently performing management of generation of 
backed-up data in a case where storage devices are operated according a mirroring method as 
taught by Innan (col. 2, lines 4-9). 

As to claims 8, 22, 36, Ito does not expressly teach examining a lookup table to 
determine whether there is an entry associated with the data block, the lookup table being 
associated with the second storage image; and creating the entry associated with the data block if 
the entry does not exist. 

Innan teaches a backup and storage system which has a method for managing first and 
second storage devices structuring a mirrored pair using first and second update-management 
tables; the first and second update-management tables corresponding respectively to the first and 
second storage devices and respectively indicating any update to each of the data blocks of the 
respective first and second storage devices, col. 2, lines 10-24, Figs. 1, 2). 

It would have been obvious to one of ordinary skill of the art having the teaching of Ito 
and Innan at the time the invention was made to modify the system of Ito to include examining a 
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lookup table to determine whether there is an entry associated with the data block, the lookup 
table being associated with the second storage image; and creating the entry associated with the 
data block if the entry does not exist, as taught by Innan. One of ordinary skill in the art would 
be motivated to make this combination in order to manage a process of updating of data stored 
respectively in the data blocks of the first and second storage pair in view of Innan, as doing so 
would give the added benefit of efficiently performing management of generation of backed-up 
data in a case where storage devices are operated according a mirroring method as taught by 
Innan (col. 2, lines 4-9). 

As to claims 12, 26, 40, Ito does not expressly teach examining a lookup table to 
determine whether there is an entry associated with the data block, the lookup table being 
associated with the second storage image. 

Innan teaches a backup and storage system which has a method for managing first and 
second storage devices structuring a mirrored pair using first and second update-management 
tables; the first and second update-management tables corresponding respectively to the first and 
second storage devices and respectively indicating any update to each of the data blocks of the 
respective first and second storage devices, col. 2, lines 10-24, Figs. 1, 2). 

It would have been obvious to one of ordinary skill of the art having the teaching of Ito 
and Innan at the time the invention was made to modify the system of Ito to include examining a 
lookup table to determine whether there is an entry associated with the data block, the lookup 
table being associated with the second storage image as taught by Innan. One of ordinary skill in 
the art would be motivated to make this combination in order to manage a process of updating of 
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data stored respectively in the data blocks of the first and second storage pair in view of Innan, as 
doing so would give the added benefit of efficiently performing management of generation of 
backed-up data in a case where storage devices are operated according a mirroring method as 
taught by Innan (coL 2, lines 4-9). 
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Conclusion 



8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Miranda Le whose telephone number is (571) 272-41 12. The 
examiner can normally be reached on Monday through Friday from 8:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, John R. Cottingham, can be reached on (571) 272-7079. The fax number to this Art 
Unit is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Group receptionist whose telephone number is (703) 305-3900. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for xmpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http ://pair-direct. uspto . gov . Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Miranda Le 
June 15, 2006 



